We reported previously that the human Tcell lymphotrophic virus type I (HTLV-I)-associated adult T-cell leukemia line HuT-102 produces a cytokine designated interleukin (IL) T that requires interleukin (IL) 2 receptor P-subunit expression for its action. Using anti-cytokine antibodies, we demonstrated that IL-T is identical to the simultaneously described 
In early phases of human T-cell lymphotrophic virus type I (HTLV-I)-induced adult T-cell leukemia (ATL), the malignant cell proliferation is associated with an autocrine process involving coordinate expression of interleukin (IL) 2 and its receptor (1) . However, during the late phase of ATL, leukemic cells no longer produce IL-2 yet continue to express highaffinity IL-2 receptors (IL-2Rs) (1, 2) . During studies to define pathogenic mechanisms that underlie this IL-2-independent proliferation, we demonstrated that the ATL cell line HuT-102 secretes a 14-kDa lymphokine, which we provisionally designated IL-T, that stimulates T-cell proliferation and induces activation of large granular lymphocytes (3) . Also, we demonstrated that the IL-T-mediated stimulation requires the expression of the IL-2R 3 subunit (4). Grabstein et al. (5) simultaneously reported a cytokine that they designated IL-15, which was isolated from the supernatants of the simian kidney epithelial cell line CV-1/EBNA (5, 6) . IL-15 shares many characteristics with IL-T, including the apparent molecular mass of 14-15 kDa and a signaling pathway involving the f and y subunits of IL-2R (5, 6) . Isolation of a full-length cDNA revealed that it encodes a 162-aa precursor peptide with an extremely long 48-aa leader sequence. On Northern blot analysis, widespread expression of IL-15 mRNA appeared most abundantly in placenta and skeletal muscle but also in
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kidney, lung, and heart, as well as in lipopolysaccharide (LPS)-activated monocytes. was not expressed by resting or phytohemagglutinin (PHA)-activated T cells (5) . Although message was expressed widely, it has been difficult to demonstrate IL-15 in the supernatants of most of the cells that express message for this cytokine.
Using anti-cytokine antibodies, we demonstrated that the IL-T we identified in the supernatants of the HuT-102 T-cell line is identical to IL-15. This production of IL-15 by the HuT-102 T-cell line could not have been predicted on the basis of previous studies of IL-15 mRNA expression (5) . As (Fig. 1B) , an observation that is in accord with previous reports (5) . Reciprocally, IL-2 expression was not seen in resting or activated peripheral blood monocytes but was strongly induced in PHA/phorbol 12-myristate 13-acetate-activated T cells (Fig. 1B) . Proc. Natl. Acad. Sci. USA 93 (1996) mRNA encoding IL-15 was abundant in HuT-102 (Fig. 1A) . In particular, HuT-102 constitutively produced roughly 6-to 10-fold more IL-15 message than did activated peripheral blood monocytes (Fig. 1A) The supernatants of the COS cells transfected with the IL-15 constructs at 1 pM were assessed for IL-15 production and secretion using the CTLL-2 bioassay. As shown in Fig. 3 (Fig. 4) , the IL-15 construct devoid of all upstream AUGs gave 4.3-fold more IL-15 protein signal in the cell-free, transcription/translation system than did the wild-type construct retaining all upstream AUGs. Additionally, the AUG-deficient construct also provided 2.2-fold more signal than the HuT-102-derived R/IL-15 chimeric construct that retained two upstream AUGs. However, the chimeric construct generated about 2-fold more IL-15 signal than did the wild-type construct (Fig. 4) . It 
DISCUSSION
In this study, we show that the production of the growth factor IL-15/IL-T by the HTLV-I-associated adult T-cell line HuT-102 is associated with an HTLV-I-R/IL-15 fusion message. The retrovirus HTLV-I encodes a 40-to 42-kDa protein, tax, that indirectly increases the transcription of host genes, including the IL-2 and IL-2R a-subunit receptor genes that are involved in T-cell activation (15, 16 (Fig. 4) . Seiki (12) (13) (14) . Fewer than 10% of 699 genes examined had AUGs 5' to the authentic initiation codon (20 (25) examining the murine leukemia virus-associated murine lymphoma cell line LSTRA demonstrated lck transcripts from which the physiological 5'-translational control sequence had been deleted and non-AUG-containing viral sequences substituted. A similar murine leukemia virus lck fusion transcript has been described in the murine cell line thymoma-19 (26) . Thus 5' AUGs may assist in preventing the inappropriate expression of cell products that can regulate cell growth (12) (13) (14) 20 (12) (13) (14) . Another intriguing possibility would be use of internal initiation by IL-15 mRNA. This would lead to the bypassing of IL-1Ss impeded 5'-UTR.
